Evidence contributing to the understanding of neurobiological mechanisms underlying appetite dysregulation in anorexia nervosa draws heavily on separate lines of research into neuroendocrine and neural circuitry functioning. In particular, studies consistently cite elevated ghrelin and abnormal activation patterns in homeostatic (hypothalamus) and hedonic (striatum, amygdala, insula) regions governing appetite. The current preliminary study examined the interaction of these systems, based on research demonstrating associations between circulating ghrelin levels and activity in these regions in healthy individuals. In a cross-sectional design, we studied 13 women with active anorexia nervosa (AN), 9 women weight-recovered from AN (AN-WR), and 12 healthy-weight control women using a food cue functional magnetic resonance imaging paradigm, with assessment of fasting levels of acylated ghrelin. Healthy-weight control women exhibited significant positive associations between fasting acylated ghrelin and activity in the right amygdala, hippocampus, insula, and orbitofrontal cortex in response to high-calorie foods, associations which were absent in the AN and AN-WR groups. Women with AN-WR demonstrated a negative relationship between ghrelin and activity in the left hippocampus in response to high-calorie foods, while women with AN showed a positive association between ghrelin and activity in the right orbitofrontal cortex in response to low-calorie foods. Findings suggest a breakdown in the interaction between ghrelin signaling and neural activity in relation to reward responsivity in AN, a phenomenon that may be further characterized using pharmacogenetic studies.
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Introduction
Mounting evidence supports disruption of food motivation and reward circuitry functioning in women with anorexia nervosa (AN) (Ellison et al., 1998; Uher et al., 2003 Uher et al., , 2004 Santel et al., 2006; Wagner et al., 2007 Wagner et al., , 2008 Kaye et al., 2009; Fladung et al., 2010; Gizewski et al., 2010; Cowdrey et al., 2011; Joos et al., 2011; Frank et al., 2012; Holsen et al., 2012) . Functional neuroimaging studies that directly compare active and recovered patients with healthyweight controls offer insight into state vs. potential "trait" features of the neural signature of AN (Uher et al., 2003; Holsen et al., 2012) . Importantly, the studies indicate that dysfunction in these circuits extends beyond the acute effects of severe self-starvation (Uher et al., 2003; Wagner et al., 2008; Holsen et al., 2012) , and may serve as a marker for vulnerability to relapse. Similar state and trait characteristics typify the neuroendocrine profile associated with AN. For example, levels of acylated ghrelin (an orexigenic neuropeptide mainly produced in the stomach) are abnormally high in active AN, and secretion may remain elevated in women after weight gain (Nakahara et al., 2007) . However, despite data from human and animal studies demonstrating the effects of ghrelin on activity in the brain (Olszewski et al., 2003a; Malik et al., 2008; Kroemer et al., 2012; Li et al., 2012) 
